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4 A (V-HilWL) tfOX^-xSriii6atfSOGJl2 
4<0*r^{3. FT- I R^'^^^ ( S i - N/ 

S i - O) *>'5%tJlT0.1fi; v-^-r^-^^il^SOGSrfil 

!t H 5 'f X y ^V-^X-y- h 1 4 A (7- H^W 

L) <r>x^-x</)SOGWk2Ai<z-^)Vyry^yX':3y 

m^x'W±t?>T^A-^m±-rh, 
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-rsig. ( b ) Hfridg-fLi^ V ^-nt-si^iUcBiriB^ 
fc<7)«®i^c7)±gp{c. s i -oi^-^izHt^ Si-N 

TfriEilfiiS O GffiS- K7-f x-y^y^-tl, C t J: 

Cli^3l2 3 mTc7)Xg ( a ) - ( c ) ^-i-tf C i: 
( a ) ^f!^^c7)±SJ:tc:^iSrt7)M I S F E Tff^y- 

)i-r-s*>iiJtmiea^<7)y-MSi(^jtgptc, s i -o 

5t:*rSTfcr>T, MiB^COMI SFETfi, DRAM 

c7)^^:U■fe;^cr)-gp^«fig•^l,;^:tlJ^r;^^ffilBM i s 

mm. 

MI SFETcoy-;^. HU^>'<0-:6-tt'y h^tS: 
^tRfflM I SFETc7)V-x, y<r)it-)jtmtlD 

-miiXTX'hhz t ^:mLb■th^^mi^wmm^mm<o 

Itmme] UTOXg ( a ) - ( c ) S-#tf ^ i: 5- 

( a ) ^mw-w^<r>iM±.\iZ, i!'-^< t i,-ec7)±gpca 



mMiimm-i>xm. ( b ) Miei^ojigisfc^ s i - 
oM^{:*f-rss i -nm^<m^ti^s%[:xT {mm 
:^^9h)i-mmmn) iofiE^soGnsrxh-yM^p-r 

c: i {c J: 0 . miWM<n)±.mzmi^s o GM^^ 

^^v^«®^^M^:?gJ«-r^xs. ( c > itneiifiisoG 

0. luf5BEII^O±gp{CffiriBie^fc^<^±JicOiE«i:$-m 
im^7] iS«^l~6cOV^-ffL*>lJllc|H®t^ 

X. lutes i -o^-^tcM-rss i -N^-^<7)iij-^*i-5 
%OT hfi^mtwm.) <mmsoGm 

[ft*3R8] ^l«:«l~7i5DV^-m*n«{ciettcO^ 

?>zb ^^mb-t?>^mi^Mm^^mmc^mm.i7m. 
[0 0 0 n 

i^'X h -y^^•^;fflV^/::-fe;^:7r7-f y^i^rJ-i? h (Self Al 
ign Contact; SAC) ^*gSrfWLTMI SFET(Met 
al Insulator Semiconductor Field Effect Transisto 

r) <7)y-hmm^izwm^^::3y^^h^^-fUimm- 
ty°ti-kx(,zmmLx^m^tmizm-t?>i><r>x'hi>, 

[00021 

[t^<^%fff] DRAM (Dynamic Random Access Memo 

izmmuzw^cov-mbmLcoyf-y hmb<r>^iz 
WM^tL. 1 mcnmmmsmmmm'Fb ztuzmmizm 

m^tlfzl m<r>:< ^ y -^zJimtKm M I S F E T (Metal I 
nsulator Semiconductor Field Effect Transistor) b 
xm^^iiX\^?>. ;><*y-b;l/SS?fflMI SFET{±. 

mmi:m'fji^mmmxmt.tifz^is^mmtzm^^ti. ± 
b Lxy- hmtm. v- }^^^b-i^l,zm^^i^fzy- 
MSifciyy-x, \^u-f yimm-h-n<o^i^ 
mmizx*)m^^ixx^^^, ^-yhwi. ^^y-tr/ps 

tRfflM I S FETc7)Xgp(ciaB$ii, ^cr>m^\i^^zm 
m-rh2mcO;<^U-tjmiRf^M I SFET{Cj:-?-C^t 

*$*tsy-x, v\^-(y<r)~ijbm^mzmm^tLx 
V ^ I. . mnwmm^s.mi'ii . i§i t < ^ y -tjimsim 

MI SFETO±g|5{Ciea$ii, Xiey-X, KU>f>' 
[ 0 0 0 3 ] ±iE<?5i: 5 (C, DRAMc7)^ty-fe;Wi:, 
B$ii, $ ^l,zz<DM^V-bfi.co±mzii. M'^wmm 
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[0004] L*>t. z<r>i. o*£n^<.zwM^mm- 
[0005] mwmm)^mnz':>\^x\t. u y n- 

tt**SV">BPSG(Boron-doped Phospho Silicate Glas 
s)]l-^SOG (Xb'^-^y^^^^CSpin On Glass) ) IK 
^t:^6*rS<SW*(Chemical Mechanical 
Polishing: CMP) m^£)£. «'*C7)*ffi*JM^$fL-C 

[0006] mumm"^ 9-6430 3^^jkW,t. f 

^' ■ :^—?<.— ■ y (Capacitor Over Bitline) 

DRAMJi. <7-Hia (y'-h«fii) fc -e^OigP^Db'-y 
c0^iOie»J«$:'eiX'?-'ixB P S GJ^T' 

A 1 mw^t(^m<r)^m^^mti^ u 3 yn, so gh 
T. ;>(^vTu^ bmjmmmmk(o^i>z^tm^<^ 

[0007] 576 6-^^#lCieii 

$iUtDRAM«. B (Ji^-^S) ( 1 3^;l'% 

SS) ^=-t^;'c'J7^-t^c7);SV^BPSG)lS^«oT, 

[0008] 

Mifc <o^<o^issr BPS omx-m^i-hz tizx-^ 
X, v-m (y-h«^) <7)m^izmmt?>mtm<^ 

[0009] LA^L, 256Mb 1 t W 
^(?)DRAM-e»i. 'J-b/l^5-^^'^^^*'J-b;PS! 
tRfflM I S F E Tcoy- hft^^O. 2 5 At mtiTi: =5r 0 , 

•eixfc|SI#tL<«i'?-itWTi:^l>/i<i^)(c. BPSGIgi 
S:ffiST'mra'J7n-$-ii-Tt>, Z(r>:^^-Xiz±t 
fz^^ V i^iz^Btx tZ t D , '7- 



[OOlOl^oT. 2 5 6Mb i tm<ODRAMT 

ii. "p-m {y-hWM) (7)±3comim. bps 
cmx 0 1 y 7 D-tt*<i« (, ^ s o Gmx-m^-th ztiz 

* t s c b^£<immf:imjMsmsifiimiz^^i><D 

[0011] Lt^LmiX\ V- ( "f- (T) 

iM(mmm: ^oGwmm^fi!^\,z\i. mti^ v 

3 y)KSrx -y f - y h v v>7t SAC ( -b;P7 T 
5-^ y 3 y ^J' ^ h ) SW^^iJffl i^'- hmfiiOX^- 
xt^^3y^^h7}t-;PSrB^-r^^{c. BPSG 
fflit:it'<TMS-fbi^U 3 yMcoam**WN§ v^s OGH 

[0012] -r^t)*), SOGM/g-fLi^U ny^iOiS 

V , hmm<r>mmizm^Ltzm. 

-fbi^ y 3 y £7)-*f K :r -yt'X'^— ■•f*^;?.^ t -/ ^ ^ y 
T:t->'<-x.yf-y^-$fl|,fcy>C, 3 y^ ^ 

t y- hmm*^'^ B-htxb^o. mif. c {m.m) 

/F (7-/*) Jt«0iSv^7;Pjj-n*-.-}?y^^<7);iyx (C 

4 Fg . Cs Fg , Cj Fe =arfc') ^^<^*-t-|.x-y 
f-y^;&'x LT S O Gm/S-it=y U 3 yjKoSS? 
itS::*:*< L<J:3fc-rSfc. xv^y:J^^T^L7t 
7;U:tO;&-;Kyj^<7)ffig«*>'S O G^(7)^®(Cit«-r 

5 i d S /triibtc. S O GMcox -/ f- y ^3!)^'^>f f 
±LXay-^9 h*-/k*ira7LT-^ >5r< =5:1. i: v 

[0013] ^mR<^mi. S-fLi^'J nyi^^x y^ 
yyxh-yyNHCffll,->7tSAC (■fe;l^7T7'f y3y:J'^' 

h) et«f$■f|JfflLT^^'-^«figox'^-;^^^s^^>a^3t' 

SOGKtC3y^^h;f.-;PSrj^^-r-i.l^t, ay:?^ 
h ^^~>V(7)4mil^± 1 1. C t ^ < . S O GH/g^bi^ 

u 3 yBS<^sitRjt$:itii±-f s c: i: htm^mm- 
i>:ik{zhh. 

[0014] *^Hfl(^mfE:5r'^l>'H-ec7)fl!!^B6<)tfra 
[00 1 5] 

[0016] ( 1 ) *^Bflc0¥««s«SlHlS&IIS<0|gji 
lilT<OlS ( a ) ~ ( c ) ^^-^^-C'^.^l.. 

[0017] ( a ) ^mmm.<r>±m±.\.zmL<r>'^s. 

w^m^Ltz^k. ■m%mm.<r>mmi^c^±-mzmti^') 

htifcmmwL<^nmi^<D±.mz. s i -ois-^tc^t 

•rss i -N^-&<oSiJ^*<5%WT V)V 

^mM) <7)|SE}gS0GM^xb-yM^LT, Huiea 
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oxs .(c) msmiti^ y 3 yjK^x -x ^ y^;?. h -y 

[0018] ( 2 ) :^%m<o^mmm^mm<7)m^ 

:*rffi{4. mTtOIg ( a ) ~ ( c ) $:-t■^■cv^s. 
[0019] ( a ) ^f*cS:^0±ffi±C^g^ir)IVI I S 

tC. S i -OlS^tC^SS i -Nfe-^£^J-^*^'5%m 

s o GM&aa6jitfXg. ( c ) mimiti^ y ^ 

[0 0 20] ( 3 ) *§&BJtf0^f!i5^[iIgS^ac7)^ 
•fe;P<7)-|S5S:«^-t.5^^U-fe;l^t»?fflMI SFETX' 
[002 1] ( 4 ) 3js^HHiOiNI<4smailIS5^fi<7)^it 

mmm^w. mi^^^j^ivmsmui sf 

«^^l.|glc7)^m. tSil/MIB^^ 'J-fe/l^iRfflM 
ISFETOV-X. yc7)fte:firtMfeDRAM<?3 

^«mWtc«g|-t-S.m2«0Sfm<03^. ij'-=3r< i>- 

[00 2 2] ( 5 ) *^jc^i|iaff*^iiissiiaosj& 

[0023] ( 6 ) *^BJ<0if£«f*c«SlHlH^a«0t8ji 

laTtoxs ( a ) ~ ( c ) ^^r^-C'V^^, 
[0024] ( a ) i|^f>tcS«w±ffl±t:, ^^^:< 1 

wsii>io^tmimm-tJM. ( b ) mssm<^± 

mz. S i -O^-^t^l, S i -N^-^C7)SIJ^*< 5% 
IJIT (l^5'f-^X'<.:7 hJl^^mimM) (DW^SOGmt: 

xi^ym^i-h zbizx^. msimL<o±mzmiim 
soGm^A.fzmm^mmmm-ixm. {c)m 
umt s o Gm^A.f.zmmMmm^ vy^j^y^yy 
i-tztizxK>, mimM<o±mzmmwMk^^±m 
(ow&b ^m^mzmm-^^mi^mm-iTm, 
[0025] ( 7 ) *^Bfl<o^«f!^m«ii]s§^a«o^it 
imii . 7i^>jyy-r y^comi^ soG izm-immis^Mm 

i:mii-thZb{zX'oX. S i-0^-^(C^fri,S i- 

») (r>m^SOG^:m?>i>cOX'hh. 
[0026] ( 8 ) *^BBiOli»«sma(lIK^Sc^^iS 



mim^soGmz^jyttzii^^^m. 

[0027] 

^zm^\.^xmm^zmm-r6. =3ri5. iiJs<^?g®^iiBj-r 
htii/x^mizm^x . m-<7)mm^^?>mmziim 

[0 0 28] ;KU>'7-t'>'(poly sila2ane) ^ 

-SrSilt3ctt/*^^tf#ffla4'-C"<-^ S i -N 

dcot #-r^T(7)S i -N^-^A^S i -Om^izm 
m^tl^hiiX'ii^K , a^Ji, FT- I RcO^'^i? h 

;W3SJKJt ( s i -N/s i -o) ^T-1 0WL%mm<r> 

S i -N^-^^igggtTtftl^SOGK^i^^jiX^, 

[0029] *^Bfl*«4. ±ieii^4^yv-4'tcK'fkR 

JS(£3IlPJ5r^.JaL.T'<.-i7^^TdCt(c<J:0. Si-N 
/S i -0<7)§i|^ ( FT- I RCOX^^' h)Uimim 

\:iTnm) tfi5%]^xT<r>^msoG^^mm:Ltz. 
m\^mmm\^z\t±\,z^^)VT)v^-)v^im Ltz 

[0030] m2i±. mim.mi&mm<7)mam^^x.tz 

*!lSUc^^f^>il^c3acO*E«SOG)l ( a) , 
(b), (c) cOFT-IR;^^^h/l^JgJt (Si- 

N/s i -o) ^^i^yyxht. m<7)mmiiiR(r> 

&f((Wave Number) . W^ltX^i' b;U^Jg(Intensit 

hiu (wm.-9oo) srs^tTv^s. ztiti> 3m(r)im 

SOGM(a). (b). (c)<r)X^:?hll'mmit 
(Si-N/Si-Oti. ^il-eill. 1%. 3.4%. 
20.4%T'i5S. 

[00311 03(a) IZirrtXoiZ. ^Mfti' 
3 yc^^^mi^mm 1 ^fflS L . -eco^ffiic s o G^ 2 

H 3 «0±gl5tc7L@$-i!'^ L-ro^^;c ^ 7 ;r h U i^'x b M4 
Z<0ythU'JXhm4i-?Xi?l,zLX±ni 

m-{tyv^ym3bsoGm3tim<x\'y^x.yi-y 

VLfc. SOGM2«4. B5iE3«c7)4!|^SOGli 

(a), (b). ic) ^^ti^ixMmxmmtfz. t 

fz. m-iti^v=iym3iicvDmx-imtfz. 

[0 03 2] tfz, itmib tX. 03 ( b ) (cip-fJ: 
d(c, mm (Oi ) b^Vy:iiV^yi^yybiV-x 

/fxizm\'^fzyyx-?cv Drnx'^t^mm i er>mmiz 
mityvaym(P-TEos) me^tmLtzm, p 
- T E o sm6cr)±mzn.mi:'j'- 1 ^-^-^ttz 7 ^ h u 
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[0033] ±iiy t hU-Jxhm4<^^b:r. 
(a), (b), (c) immLfz^tp-TEOS 

[0 0 34] ll2*>^>#4>n7t3S£7)*EasOG^ 
(a), (b). (c) (r>FT-IRX^:PhJl'^mit 
(Si-N/Si-O) ts 04*^ibtf ^.tlJtSacOifE 
HSOGii(a). (b). (c) £7)itp-TEOS)^ 

il^SOG^c7)X^i7 h/PSiJSJt ( S i -N/S i 
-O) imT-tUzr>ixX^<r>:ii-/^yyim.ifip-T 

tc=5rl. tit P -TE O SMx>y ^yiJ'-SjKit*^. eiJLh 
[0035] JiLhOCl t*>^,. X'^^ hyl'^SJt ( S i 

-N/S i -o) ¥5%m'<^yimsoQ^^mi-th 

I. C: i: . tJ J:t/C:c7)^'<^ h/l'SfiJElt ( S i - N/ 
S i - O ) i^A^^ \ ^1 i£MmcA J: D InJ±-C?= S C: i: 

[0036] ( S i -N/S i 

-O) *^5%OTOiE<^SOGM^«»li^i7)-*p{:iSM 

[00 3 7] 06tC*-tJ:dl:, C:<7)DRAM<0^t:U 
<OV-mWL (WLn-1 . WLn . WLn+1 •••) tig 

m^&mi-c t zixi,zmmzmm.^ixf:: i mcr>^ u -t 

/l^fflMI SFETQsi:T«^$iXTV^|.. ^^r'J 

ii. mmwmmmmm'FciLm^mzmmti, 

[0 0 38] C:<50DRAM^Sjt-rStC<i, ^-fiaTt^ 

J: 0 iz. pM-C-JtSfa*^' 1 0 Qcimmco^mmi. 
[0 0 3 9] <Xtc. SStCq^-f i^tc, :<^V-tJl^^m 



Ml^lOSrmt. ^^rUri^-f tigjaillKcT)-*^ (n 
^•Y:^)UmM I SFET^Jg^SliJS) fcpM^ 

mtiSB u^^m) $-^^yjTm;*tTpS'>x 

I sFET5:?g^-t^ffli^) iznmyppm. mtiiP 
( y y ) ^ :t >iTt>ai?i^ tr n m^x.ju 1 2 ijm-t 
nm^mimmi oa. Aai;'3iHiss'3:f7&^^>^* 

trnx-th <r>im<tzMzj&m'h . 

[0040] M I SFET<7)t#lr^ffimE^ifflS 

fl>^v:i6<0^^1t. «aJxa'BF2(7-y-fl:*'>S) ) &P 

<J:v>T'pS'>x;H lt3j:urnM'>x;H 20#^ 

«<4cS«l Sr-^x y hK-fbt-CpS'^X/H lisiy^n 
a»>x;H 2c7)#^ffitCjfft^y-Mg'fl:Kl 3S-?^fi£ 

[004 1 ] mz. ii9{c^-r J; 3 tc, y- vMimi 
3c7)±a5t^r-hTOi4A. 14B, lAc^m^-r 

h, y-h«flil4A«. ;><^'J-fe;l«lf?fflMl SFE 

l^tLXmm-h. C^'-h«Sl4BiDit^>' 
-h^figl 4C«. JSfflllIBc7)nf-^^-./l^aMI SFE 
TtJit/p^-v^vUMM I SFETc7)#— 

[004 2] y-hmfill4A (V-HISWL) fcit/ 

VWk 1 4 B . 14 cj±. eiJ;t.{f P ( 'J y ) =5:fc'o 

l±tcCVD&-C-it«t, <J:V^-C--e«0±a5t:WN (rJ'y 
^x-rV-^-f h5-f H) IKtWffiltSrX.'N-.y^'yy^^ 
XVm t , S ^> (c-eoigStrg-fbi' y a yJK 1 5 2: C V 
D&-Cit«L7tf^. 7:f M/i-'Xh^l 6^-7X^'tL 
TC:ix/i><0|S$r^N-:J'-::i>'^-r C t J: ^Tm-f 

[0043] mz. m 1 0 tc^-r i 0 nS'^x/l. 1 

LTy-h«flil4CiOMIiC9nM*>x;H 2tcp- M 

^#«J|gl7$:J^fig^^. SAc. pS'>x;H H^n 

VW^ 1 4 B<7)Mffl!lc7)pffi'>x;l' 1 1 n" S^^^M 
lSl85rJg^L, y-b^l4A<0p{i<»DpS'>x/l' 
1 n=nS^«t«lsgi 9i^Jgfi£-ri.. ^ixtciO, ^ 
^r'JTl'-f {C;<^:U-fe;PMJI?fflM I SFETQs*>?g^ 

[ 0 0 4 4 ] i}:(c, H 11 CS^t- i 3 (c, 1 
±lcCVD-ffiTM>-U3y)l2 O^fttSLTtS. 
U ri^^ cTjg-fLi^ 'j3y|l20S:7:rh l^i^';^ MIX'S 

v\ mmwr>'mL>'^)^y^'iQ^Wi^:!^y'i-y-f 

•ri.^i;(cJ:»), )fjailIK<7)y-M:Sl4B, 14C 
tfOBIMtC-^f-f H'^^--/U7^'<— '?-2 0a*}^«^|, " 
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ti. y~hW^14B^ 14C±c7)M'ft5^'JnyJKl 5 
o-^mSSrSii'-i: -ri-^tibK. 3r->'N'-x y^yi/M^ 

[0 04 5] JijaiHlgS<7)nM'>xyH 2(CpM^ 

:t-;PMMI SFETcOp* S^*^^22 (V-X. 

^*ifi!}*i. mtii As (hm) i-!^yiThs,^Lxn^ 

■v^yl^SMI SFETcDn* M^«s«J*23 (V- 
^^^xyl^MMI SFETQpiJil/fnf-v^yPMM I S 

[0046] ixtc, ai 2tc^-rj;5{c. ^i^mmi 
±i,zsoGm2 4ix}z'ymi^Lxy-hmmi 4 a 

(V-K^WL) c7)X'<.-XSrC:<?)SOGM2 4T-S46 
&^fm. 1 «:4 0 0-CSK-C1?!li(raLT S 

OGM24^<-^-tl.<, C:«7)SOGM24(i;. B«3iL 
f^FT- I RX^9 hyW^gJt ( S i -N/S i -O) 

[0047] SOGM24{i:. C VDST-itaL/cS-fb 

=5f -v -y r 7 -f /HftCfllixT V ^ I, COT. ir'- Msg 1 4 A 

[00481 ^3t. SOGM24<i. BPSGm^t'X' 

i£JSi:§il5;Slg, ;S^^i7)lB!!aS:fft>^< i: 
U^D-ttA^f^ilS^tib, ^^:'J-fe;l^^tRfflM I SF 
ETQsWy-X. HWy-«?>Jfja[lII8<!0MI SFET 
( nf-v^-/>aM I SFETQn, p^-^;^;UaMIS 
FETQp) £7)7-;?., KL-f WC^^ 

€fiil4A (y-HlKWL) i>J:tXy-h«fiil4B, 

1 4 C t:m^-rt^:^>\^ (WM) ^^SB^lcK-ft-T-S. 
O?:«l*iJ-eg^^<0T% DRAM<7);><^:'J-fe:;l'fcJ:tXigjfl 

mmmm-?> m i s f e rco^itmit^^'tt z t 

ti^X'tt. 

[0049] SOG^24c7)'j7Q-'tt^$^>(:i6]±$ 

it^f^tbiz, ±te--K'ji^7-f >-^*EmsoG(ci; V 
(P) tfzliTHr/miB) , fei.v^{i^-ii/i>«M:^$-^, 

[00 50] Hi 3tc:S^-rj;3(c. SOG|^2 4 
tfO±^JCi!-fki^ 'J 3 2 5 ^ita L . Z (Omiti^ 0 3 

i!-fl:i^'J3yM2 5{i:, l5iJ;c<fB§« ( O2 ) trhyJi 
Y^i-i^yy (TEOS) >iV-X^'7.^zm^^fzTy 



[0051] cK^i d tc, ^^:m&<mmxit. y-vn, 

fiil4A (V-mWL) i>J;tX^-'-bm«il4B, 1 
4 C<0±g5C«Mlf^rt¥att*^'^»^S OGK2 4 
t . § ^> {C'e<7)±gBlcita Ltzmti^ t» 3 yffi 2 
5?:CMPST™t-rS. daCiO. y-h«lil 
4 A (V-mWL) Pac7)tgi:^:&-X'<-X<7)^-\"yr7 

WL ) j:y^:>-- 14 8. 14 c<r)}Lmmmm 

<^'^m\Limmth:iti}^X'^h. ttz. SiS • 

mm-hm i sFETo#s*Mt&ii&±t-c«i±«g'fbSr 

[0052] [Ii4tc^-rj;d{c. miti^^J^y 
m2 5<r>±.mzmiti^ ')^ym2 e irit«f cic^e 
'fki^U3y)yi2 6«i, cupmxmm^ixt:t%\.z^t 
fzmssmLy) 3 2 5 £o^ffitfoa«^«$:fflft-ri. 

(O2 ) tf-h^Xh^Jrv-v-^y (TEOS) t^V- 

xi}xi,zm^^t:.r^X'7cvDmx'iimti> , ma^'} 

3 yM 2 5 <r>±.mz\i , ±f BK^ki- U 3 y^ 2 6 tcfti 
TPSG(Phospho Silicate Glass)K=5ri:SritaL-C t> 

[0053] iJ:{c, m 5tc^f idtc, S-fbi/y3y 
11 2 6 i7)±SPlcJgB£ L 7 :t h U i^'X h M 2 7 ^ ^ 
iCfr;^^ 'J-fe;l^tRfflM I SFETQsCOnS^^* 

{y-x. KWy) <o±liB«oi!-ft;i^U3yjl 

26, 25$-F5-fx-y^y:/L, ggV^TS-fLv-'j3y 
1K2 0 SrX v^y^X V y^NHCfflV^T S OGWk2 4 ^ K 
5-<xyf-y^^-ri,. 

[00 54] ::cOi:#, {S i --^Z 

Si-O) *i5%OT<0*fUi^7lfy5^*E^S0G-C'« 
«$iTjtsoGM2 4{i. M'(b^y3y)l2 0tcitri. 
X y f - y j/SlRJt*^^v % ( y- h «S 1 4 A coHgCT 1 
0W§.. y-Y^l AAcr>X^-X(r)^X'2 0U 
^) (r>x\ c (^) /f (7-y«) Jtcog>.^7;P>j-n 

Fg ^ C3 Fq ^ C2 Fg ^ 
i:) ^^<^rW-fl.x.y^y^;yx^(£fflL'3r<tt, 
S^^:>'l»3yiK2 0*5^^fc:|^Si^=5^v^J: dfc-rsc: 

[0055] MV^T. 016fcfl^-rJ:dC. ±ffi7:rh 

P v-'x h « 2 7 Sr^x C tTt K 7 X y f- y ^T';< ^ 
U-feyt-SiRfflM I SFETQscOnS^fis^lSl 9 
( V-x , K i^-f y ) <o±aJOg-f(:i^ U 3 yjgi 1 5 y 
- hB^-ftJi 1 3 b ^K^4-ri> C t (ci 0 , n S^^ftffl 
i^i9(y-x, Y\y-{ y) cr>~:fi<r>±.mzay9-:/v 
*-;KJ$M?L) 2 8&mL. f|fi:^<?)±g|5tC3y;5'i? 

[0056] >IiOX-yf-y^''{i, ^■fky'J3yM (y- 
hmm 1 3 *3 5 i^oiSft> 'J 3 y^ 
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d^^f\rTn^\ nm^mimmi 9^^mii5ifi 
fttitvv y-MSii4A (y-mwL) <7)mMi,z 

y^^ht^-JU28. 29*>'y'-hmi4A (V-H 

>• 'J 3 1 5 trS^-ttx y f-y;?' hW& 1 4 

COO 57] ClcOidtC. y-h«®l 4 A (y-m 
WL) C0X'<-;^^ffitf>iitrSOG]^2 4t LT. J^'^ 

^ h/l'^O: ( S i -N/S i -O ) *J 5%mTcO--K'J 

2 4<7)3iv^y^i)m^X'if±tX::iy^1^ h^^~jU2 
8. 2 9m^m?il,z^ht^'>-^fc^M-^t:±ti>Zi:^ 

<. soom/miti^o ^ym<mtKit^\^±-thzk 

[0058] mz. mi HZ7f^-tXol,z. ayi^i^h^. 
~jV2 8. 2 9<7)rt^{C7'7^''3 0^J^^L, iX^^X-M 

-fbi^ 'J 3 yj^ 2 6 i7)±gptcK^Li^ y 3 >M 3 1 ^ma l 

^f*. 1 8 0 0 'C^^XWm-ti> , 7-7 

:5^3o<i, m^ti-v^ym2 6cr)±mznm^mi m 
nsp (uy) ) ^v-rtrz^m^Bi^uaymicv 
Dmx'tm Lfzm. z <7)^^H^B>' 'J ^y mi CMP mx 

0 STm-rs^^^^-y ■:jym<^<Dnm.TMm^=i y-^ 

^'h5^-/W2 8. 2 90JSSB*»fe^* y-t;PStf?fflMI 
SFETQsC7)nSi|i^f4s^^l 9 <.V-7.. YVA 
y) tcSSiJcL. nS^f*c«iSl 9*>'fiffiln:'fl:^iT.S. 
[0059] <Xt. 01 8t^-rJ:3{c. 7:}-M^i;^X 
Ml 3 2 ^rvx^' LJt H 7 >f X y f-i^^^-Cmfe^ y ^' 
^' h*-;P2 8«±g|5iOK-fbi/U3ylg3 1 Srl^tT 
7*7^^3 0cO^ffl$rlltlJ$-a- 1.. <J:C;, 75j-NUi^';?>h 
I83 2$-I^t^f^. 01 9{c5^-rj:at. 7*M^i^ 
b M 3 3 LJt h' 7 X >y f- v^-Cj^fflHii^ 

^iii7)K-f(:>-ll3yM3 1 , 26, 25, SOGI124 

:t-;l'MMI SFETQn<7)iT m.^^^^$.2^ ( V- 

X, KU-f ^) iOigPlcay^-:? h;^-;l.3 4, 3 5^ 
J^^L, pf-^r^'/UMM I S FETQpcJ^p* S^^fr 

ffli^2 2 (y-x, Yv^y)<r>l.mz^y-5'9V^^- 

;l'3 6, 3 7SrJ^«-fl). 

[0060] itesoj: 3 1 , ;=< t 'J rVA(rm:\YJy f 3 
>K3 1 2:r**lT7"7;?'3 0i^^ffi$:s5l±l$-ti:i.x-y 



^y^^t. Wmm^mz:iyS9Yit'.-)V3A'-31 
^Jg!R-tSx«yf-i^^S:«ijXg-etia c: i:{c:J: "5 , SSV^ 
^y^J'^ h4^-;P3 4~3 75:J^^Sii{cr7^/3 0 
3!)^^iJiXl.cOS:|5&<'C:tA^T'§S. 7-5i/3 OcO^ffi^S 
aj$-fr 1.x -y^yj/i; 3 y^' h ^v-;W3 4 ~3 7 
^■^-Sx y-^y^'tt. ±fei:3»<^«B;?5-Cfi=-5TtJ:V^, 
[006 1 ] 7* M^>''XhM3 3 5r^L.>t 

a2 0{C:S^fJ:3{c. Kibi/Ur?yjl3 l«±gp{c 
h'-y h^BLt^iai5IS&£7)miiiiM3 8. 3 9i:^Jg 
^-ri.. t' y h^BLi3j;t/Siaie^38. 39S-J^ 

m-h\,z\i.. -t-m-vc^ u 3 yji 3 1 tfo±gB{cT i mi 

T^n-y^^} yy^xvmL. ^(4;a«l $r8 0 O-CS 
WX-mmth, iJCV>r. Ti|K<0±SS(CTiNiK5-X 
^ U y2?'a-Cit« t , $ 4>tc-ei7)±gB{cWlKi:M'ffc; 
i^ij3yJl4 0i:S-CVD^t:-ift«L/cf^, 
XM14 1 2r-7X^CcLTC:ix^.<7)M^^N"^--yi/-r 

So 

[0062] i^YCi^ U a yM3 1 oiSPfcT i 

LTtf*. 1 sr 8 0 Q°am.xmm-fh z t 

tJ:0. TiJKfcS iS«i:*«RJS5L, n^^:tvP®M 
ISFETQnCOn* M#»*ffll^2 3 (V-;^.. Kl^ 
•^y) c7)Sffii: P^-V^V>®MI SFETQpc7)p* S 
^*«tS2 2 (y-X, HW'-f y) c^MhlCi^fii 
c7)TiSi2 i'i-i'yi^^J^^Y) mA2tm^^tl 
S. llIS^{i#B&-ri.«i\ Cicoi:^, ;><^:U-b;l'St(?fflM 
I SFETQscOna^#:MJ*l 9<DiL^(7)ay^ 
h*-/l'2 8fcaa6a*n7t 7*9^^3 OcO^ffiCtT I 
S i2 ii4 2*^'m?ix.S. .riLt^iD, 

m^23i>xifp* m.^im^2 2\,z^m,^fihws^ 

(b' y ||1«1SI838. 3 9 ) Orj^:?;? h 

n/T i NM/T i mx-mm-h ^ 1 j; o , -etoi— 

hffifii2r2Q/nJilTtcSTffi«T'#l.iO-C\ tPg«^ 
LiSgfc J: t^§^ Suites: |6l±$-li-S c: t 

*-Ot'-y hi|BLi:iifflIl]S&iO|gl®Eig3 8. 3 

9ti—><DJMxnmzm^i>zkifixi^, 

fc. JlfflllI»<^mi^ieiK (3 8. 39)S:t'-yMIB 

■^)Vcr>±M^zm^ZiXhA 1 E^Tlf^-ri.*&(cJt^ 
T. msm^<7)U I SFET ( nf-^;^;^SM I SFE 
TQn, pf-V-^tVPSMI SFETQp) tmSie^ 

biW^thoy'S'^ hTt^-)V ( 3 4~3 7 ) «or>?.'<. 

[0063] (5:(C, 7:*- M^i-';?.hM4 liW^Lfz 

112 Uc^n-ridtc, b'.y M|BL£0|pjMi:^lJl 
iill38, 3 9com^tdz-*)-^ ]^^t-Jl'::^^-'>r4 3 
imiSftl. 1^-f K'>:r-;ux'<— 9-4 3ti, t' y 
BLfcJ:l,'^'|^lJIiail3 8, 3 9«0±gi5tCCVDaT'a 
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[00641 iXfc. H22C^j:3tC. f yMSBL 
tJj:ffmi«^38, 3 9(^±mi,ZSOGm4 4iX 
^ym^-tt. CKJ5SOGM4 4I1, B?i*L./>:FT-I 

RX^^ h;l^3S«ik (Si- N/s i - o ) *<5%WT 

^SOGSrfigffltTtJ;!,^. 
[0065] SOGJg44(i. B P S Gl^tCj^^T U 7 

SOG]l44(i. BPSG]^•C^^^ 

ii/::^*U-fe;PStKfflMi SFETQscoy-;:^. 

'f y^iSffllllgSOM I S F E T ( n^-v^t-^PSM I S F 

ETQn. P^-v^^;l-SM I SFETQp) coy-X. 

^mh::ti}K'^^. S^jc. y-h««ii4A (V- 

h'^WL) iiJ:r/y-hmMl 4 1 4C?r«BS-r-i> 
^^/P (WM) com^timiX'^ ?>cr)X\ DRAMcT)^ 
t'J-fe;l'feJ;t;fJfiailISSS-:m^-r.?.M I SFETcOatt 

m-it^^-t^Zbti^T^h. tTt, b'-yMIBLfci: 
ymi«i^3 8. 3 9 5rfll^f ^TiM. T i N^, 

-a. 

[0066] <J:(c, I123{c;^-rj:3tc, SOGJ144 
<0±g5{=S!-(l:S/'J 3 ym4 5 trimt. 'd:\'^X'Zcr)mt 
i^O^ >^4 5 ^ C M PftrWm Lt ^OSB^Tffl-fk 
LJtf*, K-ftii^ 'J 3 yM4 5 cOigPtcK-fbv- U 3 ^-^4 
6$:ita-r*. l!'fl:>''j3>-«4 5, 4 Sli. 0iiJi.{fS! 
^ (Oj ) fcxh^xh^^fi^i^^y (TEOS) iiSrV 

B!-fl:i^'j3yM4 6{i. CMPjSTSfiS^iifci: l^tc^fe 

[0 0 6 7]<ji:{C, I12 4tc^-rj:dtc, 7;fM^i;=>^ 
hm4 7i'7X^'lcLrc\^y-(J^-y^>:f^X'ay:$'ifh 
*-;P2 9<^±|$£7)S!'ft;v'y 3>')14 6. 4 5. SOG 
M4 4fcJ;t>mi'U3>M3 1 ^m^Lxryi^SO 

<7)mmt,zmt^x}i'—it^-}\^48im^-t^. cioxy 

f->-^''«±. S-fbi'U3>'M4 6, 45, SmXT/SO 
GM4 4 tcStt I. ^-fbi' 0 3 yjlcOX .y^yf^u- h 
/h§ < J: p^^^frtf XjU-:r^-jU4 8 i: f'y 
h ^ B L£7)-^iD-(i:-rii*i± t it Jl^Tij . f -y h ^ B L 

4 3 *^gil< fiijix^ I ^ d Ct- -5. , ziilzX*). xju-:!^^ 
-JU4 8*ib' y haiBLlCjlft LTgeS-^TJg^SiX 

[00 68] ll2 5(C^i-J:d«C. 



4 80rtgBtcr^7'4 9 2rJ^^f-S. 7°7:/4 9«i. IT 

iti^o^>m4 6(r>±m^znm^wm mutp ( u 
y) ) iv-y-Lfc^^^BiyO^ymcvDrnxtm 

[0 069] 02 6fc:St^J:afc. m^->V^y 

m4 scr)±mzm.'{ti^*j^ym5 1 srcvDa-cteiSL. 

^y^x'mmm^m^cr>miti^v:iym5 1 i&^-f 

^"^iVTu^ i,zm'ofzmi\:>''j ayms n±. ^ 
-t^m^mmmmm.m'i'<7)T^m^^mm-^xw.x'T 
mn&(^mcomt>- 3 y^^x >y f->;/-ri.^c7)x -y 
^y:/x h -y^-^t Lxmm^tL?, . 

[00 70] act;, 7:r M^i^'XhM5 2^K^L!t 
m^m2 7 (c^-r J; d tc, M-fti^ 'J 3yM5 1 <7)±gStc: 
S!'ft$^U3yig5 3 5ritfltt. y^V\^'JXVW54^ 
V X (c L K 7 ^ X -y f - >- j/T-^^k V- y n y H 5 3 
XX/mit'^ D 3 5 1 i t J: 0 , X;P- 

;^-;I^4 8<?)±gPC«5 5SrJ^^-ri.. ^K^tSU^ 
tc, ^"^VTU-^ <^mmi,Z:?(^UTU-^ inz^mtim^ 

corns 5 a ^mm-h . isiti^ 'j^ymssit. mx.\f 

1!« (O2 ) tirh^Xhdfv-i^^y (TEOS) 
y -X X tcffl V 7* 5 X-7 C V D ffiTJtS-r S , 

[007 1 ] mz^ y ^ vv=jxhm:5 A^m^Ltz 
f*. El 2 8 ic^-r J; 3 , K-fbi^ »j 3 5 3 </)±M 

U 3 5 6 2: C V D&Tit« tfcf^. ^^a^ai^ U 3 
ym5 6 C0±mzm 55. 55a 5rffi«)3Xtr<Otc+^i-^ 
H/fOSOGIlS 7$:Xb°yM^L, as:i->r4 0 O'CS 
S<7)S^5!M-CSOGM5 7^'<-i?-r'S. .TCOSOGM 

5 7«±, BU5fiL:tFT- I RX^^:^ h/U^mit (S i - 

N/S i -o) **5%OT<^,-try v-^ifyiSimsoG 

%€r@;ci.|E^SOG) *tiSOG5:<tfflL.TtJ: 

[0072] ll29C^-rJ;oe=. SOGffi57 
Srx -y y U , § ^> tcg-fbi^ i; 3 >^ 5 3 O±|$c0 
^Me^ai- y 3 5 6 Srx -y ^^N' -y :;'-r I. ^ i: J: 0 , 
;S5 5. 5 5a<0rtffl!l (rtMfcit/^lSIK) {C^^Si^y 
3yM5 6^^-r. 

[ 0 0 7 3 ] <j:c, 0 3 0 c^-r J: -p tc, mmm^mm 

<OS!-fk-> y 3 X)K 5 3 S: 7 ;r v'X MS 5 8-rSV\ 

«55tfD|*IgPiOSOG)157i:«55 tfOPf raoit-ftv- y 
3>-M5 3 tSr-^x-y hx.y^>-j^mi-tl>; t (Cj; 

«5 5<^)^C{igiti^y3>')K5 Ij&^SoT 

\>^^(ox\ z<7)(m(r>m^ty'J^ym4 e^^x yf-vi?' 
^53i:moy^hh'i^xhm58<r)—mi, x^yr 
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m^mm<^mi\:>- y ^ 5 3 i7)-«p*<x y^yii^miz 

[0074] 7^hU=JXhm5 8im^L, 'A 

UTTgB«ffi6 0 $r<ffi!<;-t^^feSi^y rjyJK (56) 

(56) (^mm'tm-itttzm. as i (cs^-tj; oiz.t 

gP«Si6 0<?)±gg(CTa2 0^mit-$'>-i')V) J16 1& 
C VDStitaL, <>:v^T'i|i^«^-Kl $r8 0 O'CSft 
TSft^aSLTTaj O5K6 1 cOXPfS^fifXLf^f^. T 
a2 O5 M6 l<r)J:.gp{c:cVDai:;^>'s'-x:J'yy;j'-ai: 
T'Ti NJl6 2S:«iaL, 7 * M-ixX MK6 3 
i?tcL7tH7-fx.y^y^>'T'T i N)16 2JDj:t>'Ta2 
O5 ^ei^J'<9-=:.y'/^hZhl,zX'0. TiN^6 
2i}^h^j:hlMmMb. Taj O5 116 It^h^x^^A 
W^h. ^ieS>'U3yM5 6*^^5r-S>T^^fii6 0 

tx'm^^tihmmmm.m^m.m=^c^mm-^. zk 

R A M C7)^ t y -fe <, 

H3 2tcs^^j:dic. 'mwm^^m^c<7)±^ 

tCOlp 1 0 OniiegcOK-fl:^- 'J 3 >'1K6 4 S-JfW^I,, 
i!'ft^Ua>M6 5{i, fiajx{fl^(02 ) fc7^h7X 
h^^-v-^i^ (TEOS) t^V-Xi};KI,zm\^tiry 

5 5r L/C H 7 ^ X .y jTT'jaffllHlS&iOll 1 1 

i^3 8«±a5<0i?-fl:i''j3yll6 4, 53. 46. 4 
5. SOGflg4 4fcJ:tXg'fl:i^i;3>'M4 0^^-ri, 

[00 76] <J:lC. 75r hU>'';^M16 S^K^LTt 
f*. ll3 3tCS^-rJ:3t, X;t/-*-;U6 6cO|*|gptc;r 
7 ^^6 7 L . i^V ^Ti?^L>' y 3 6 4 (OiniZ 
^2)11^6 8. 6 9 5rm-t.|.» r7i?'6 7{i. K€ 
i^y 3 >-J164<7)±gS{c^/'N° y ^"J v^ffit'T i NilS: 

f*, .Itl^>^DM5:X yf-yN'.y ^LTX;U-;t:-;U6 6«0 

. Stfk V ij 3 y 6 4 (^±gp{cxyN- y y yi/mX'T 
i NW. A I (T/PS-'^A) ii, T i K^$:fiiJi:ttm 



[0077] ia3 4t^^^j:dlC, IS2Si^6 

8. 6 9cD±sp{=jira^K^is«t-^. as^M 

mmx^m-t^, SOGBI? 2li:. mmVfcFT- I R 
x'-i^ h;P3tmk ( S i -N/S i -o) ifi5%m'<r) 

i^y'fy^imsoG?:imLxx\^ym(nL. m 

•ffci^y3yM7 3tt. miflSfg (O2 ) fc-rh^xh 
^^-v-^y (TEOS) bi:V-:^}!fxi,zm^'^fcr^yi: 

•7cvDmxim-t^. 

[ 0 0 7 8 ]»:{:. II 3 5 tc^-r ct a (c. If fS^ffl^ 

7 4 L . jgamSSOlil 2 6 9 sOigpcDJira 
^MtCX^l.-*-;!^ (g?g|?L) 7 5 5-m-ri.. 
-^-;U7 4. 7 5{i. M^i^';^MlS:v>^:5'{ct 
it H 7 ^ X -y^y^x-miti^ y 3 yM 7 3 S O G 
1S7 2 Sri^if & ^ t izx K>mm-^. 

[0079] ±iex;l^-;Jt-;P7 4 . 7 5 5rJlg^-rS/S 
i!^c7)K5^x-yf->-jrT{i, X;P-*-;l.7 5c7)iSgptc 
m2«i^6 9c7)^ffi7&^Sfct!-r§<, ic7)^2iiE^6 9 

<7)a_ui<iT i nmxmm.^tix\^hi-zihi<z. ^2mm 

iS6 9 2ra JIlS^iKfiO-SBS-fii^-rS S OG]K7 2 

i: tT . S-ft^- y n ylltci^-tl, K 5 X -/^y^WR 
it^m-'S OGtt^ (^i.tf;^./^:;' h;P^Sifc ( S i - 
N/Si-O) *<5%Sretl)^yi^7^y3i^*!E^SO 
G) ?rffiffl-tSfc. g-fki^ynyM^iPl^tcMR^r-g-* 
•thT i N^j&s^WN'-x-yf-yr/^ii-CA 1 H^^'Effi 
■th.-thb^ »:<7)Igrx;P-*-;|/7 4 . 7 50F^ 

;t'7 4. 7 5(7)rt|[P$:gfc?tL-tt ^l:. A 1 M**atJ*ffl[ 

[00801 tZ^ifi. SOGM72i:LT, ^-ftv-U 
3y)l(3*t-rSH7-fx.yf-yj/]ltl?itA^Kv^W^. f 
^i>^>x^i? h;P3SJgJt (Si-N/Si-o) *5 5% 
OT<^;Ky i^y^y^miSOG^m^Lt:^\iZ\i^ 

mti^ y 3 t i3i t < i. T i nm^ 

:t-^N'-x y f-y^-'StiT A 1 mm\lith(r>^m<'Z 
t*«T#l>cOT, S2JliE^6 9cO«f»ciSBIi^^i:' 
2:R6jh-rSJ:i:*«-C^S. ^rfe. ^2^11^6 9 
a$rT i NIKtfti.-CffitOM'ft^aiS (M;i{fWNll) 

[0081 ] mz, 113 6C^-r J; ^{C, X;P-7f>-;P 
74. 7 5c7)F^gB(cr7^7 6 2rmL. Mi-^TSSIfe 
^)lcO±a5(C»3Jliii^7 7. 7 8. 7 9^^^-^. 

r7^^7 6 Jiisi^^jK«±SPc;?->'N*-y ^ y y^^^-c 

TiNM^ttSt. §'ilC;'?-cO±g5tCCVDa-C'W|l% 
ttWL-tm. vliX'bc7)]K2rXyf-y\'y^ L-C;^;U-*- 

/U74. 1 3<^\^mzm-z>izx'om^-th, ^sm 
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mrcT i Nn, A 1 T i um^imtt:^^ yith 

[0082] -e^Oj^. t^SmWMl 7-7 9<r>±.mz^ 

iSt: J: 0 . 2|s||SS<7)Jg««0 D R A M^^sg^-t ■!> . 
1 0 0 8 3 ] VXh. ^^Bj^JCio-C^^tl/c^BH^^ 

[0084] mi?Mm.(7)mmX'\i, D R AMc7)^iS7°n 

^ L s I ^Oi/.y J? L S I ^|Hli3-f . -«ilc{StMI^rS 

PiT'ffM$iX7t«®lEMt<7)x^-xi3 S O GM&*i46j2= 

[0085] 

[0086] ^mmktaf. mti^ 0 3 yii^rx -y f- 

[0087] ^^mizxtiii. ^i'-^< h^c^±mzm 
g|JfcsoGlB^sr#^y^JiI^^)l^JgfiKL. zcnmmm 

m^-t hmz^ M-fl:^JSJi*>3i-w \'-x yi-y^^tix 

A 1 ^(r>mmmmmii(7)SMizmiiii-hcr>im<z t 
3&*T# SWT. Eaogtes-Rjjjh-r* z k s . 

[02 ] mi\:Kmimmcr>mt\imi^z.fzm.mnco-?- 

(Si-N/Si-O) S-S^-r:?^7 7TS>l., 

[03] (a), ( b) (S, il^SOGMcO^tp-TE 

os]Kx■y^>-^^J^$i«/^;|,it^^)^c^T-^;tr;^ 

[04] 7=i- hU'>'';^:hM(7)7L@tx yf->'^^gil§t(?5 
ra^ar, *l«SOGM^(5&fflt^cJl^t P-TEOSIK 

X'hh. 



[ 0 5 ] iia S O GMcOi* p -T E O SMX «y 
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